Serum osteocalcin is not associated with glucose but is inversely associated with leptin across generations of nondiabetic women.
The skeleton is recognized as an important player in energy metabolism through its interactions with other tissues. Whether the association of osteocalcin with glucose metabolism is age dependent has not been fully addressed. The objective of the study was to examine the age-specific association between different forms of osteocalcin and glucose and adipokines. This was a family-based study across three generations. The study was conducted at a university laboratory. Sixty-four daughter-premenopausal mother-maternal grandmother trios participated in the study. Fasting plasma glucose and insulin concentrations, serum total (tOC), carboxylated (cOC), and uncarboxylated (ucOC = tOC - cOC) osteocalcin, leptin, and adiponectin levels, and fat masses were assessed. Generalized estimating equations (GEE) model was used to assess the associations of bone biomarkers with glucose metabolism variables and adipokines. No significant difference in insulin was found between generations, whereas glucose and leptin increased with age. Levels of tOC, cOC, and ucOC were highest in girls and lowest in mothers (P < 0.01). Grandmothers had higher leptin and adiponectin than mothers and girls. Despite the differences in insulin and glucose between the low and high homeostasis model assessment insulin resistance index (HOMA-IR) groups within generations, no significant differences in tOC, cOC, and ucOC were found. Compared with their low HOMA-IR counterparts, the high HOMA-IR group had significantly higher leptin and lower adiponectin in mothers and grandmothers. The tOC, cOC, and ucOC levels did not correlate with HOMA-IR, leptin, or adiponectin when the three generations were evaluated together, but when separated by generation, leptin was inversely correlated with tOC (P = 0.003) and cOC (P = 0.047) in mothers and with ucOC in grandmothers (P = 0.042). Osteocalcin, glucose, and adipokines change with age but in a noncommensurate manner. We infer that the association between osteocalcin and glucose metabolism is minor and age specific in nondiabetic women. Leptin, however, strongly correlated with insulin resistance independently of fat masses, suggesting that obesity, as a metabolic disorder risk factor, affects glucose metabolism, partly through the role of leptin.